Radiation-induced interleukin-6 expression through MAPK/p38/NF-kappaB signaling pathway and the resultant antiapoptotic effect on endothelial cells through Mcl-1 expression with sIL6-Ralpha.
To investigate the mechanism of interleukin-6 (IL-6) activity induced by ionizing radiation. Human umbilical vascular endothelial cells (HUVECs) were irradiated with different doses to induce IL-6. The IL-6 promoter assay and reverse transcriptase-polymerase chain reaction (RT-PCR) were used to examine transcriptional regulation. Specific chemical inhibitors, decoy double-stranded oligodeoxynucleotides, and Western blotting were conducted to investigate the signal transduction pathway. Recombinant soluble human IL-6 receptor alpha-chain (sIL6-Ralpha) and specific small interfering RNA were used to evaluate the biologic function of radiation-induced IL-6. Four grays of radiation induced the highest level of IL-6 protein. The promoter assay and RT-PCR data revealed that the induction of IL-6 was mediated through transcriptional regulation. The p38 inhibitor SB203580, by blocking nuclear factor-kappaB (NF-kappaB) activation, prevented both the transcriptional and translational regulation of radiation-induced IL-6 expression. The addition of sIL6-Ralpha rescued HUVECs from radiation-induced death in an IL-6 concentratio-dependent manner. The antiapoptotic effect of combined sIL6-Ralpha and radiation-induced IL-6 was inhibited by mcl-1-specific small interfering RNA. Radiation transcriptionally induces IL-6 expression in endothelial cells through mitogen-activated protein kinase/p38-mediated NF-kappaB/IkappaB (inhibitor of NF-kappaB) complex activation. In the presence of sIL6-Ralpha, radiation-induced IL-6 expression acts through Mcl-1 expression to rescue endothelial cells from radiation-induced death.